Aims This analysis evaluates gender differences in the Egyptian cohort of patients hospitalized for acute heart failure (AHF) in the European Society of Cardiology Heart Failure Long-Term Registry. Methods and results From April 2011 to September 2014, 1634 patients hospitalized with AHF were enrolled by 20 hospitals all over Egypt. Of these patients, 1112 (68%) patients were male and 522 (32%) were female. Women presented with a higher admission systolic blood pressure and resting heart rate. Compared with men, women had a higher body mass index (32.5 ± 9.0 vs. 29.3 ± 4.9, P < 0.001), more frequent atrial fibrillation (34.7% vs. 22.4%, P < 0.001), and anaemia defined by haemoglobin < 12 g/dL (83.1% vs. 58.4%, P < 0.001). Women were more likely to present with heart failure with preserved ejection fraction (29.7% vs. 10.6%, P < 0.001). Women had more frequent diabetes mellitus (48.1% vs. 41.6%, P < 0.05) and hypertension (48.7% vs. 39.3%, P < 0.001) than had men, whereas smoking was rare among them (8.8% vs. 82.9%, P < 0.005). There was no significant difference in the primary aetiology of heart failure between both sexes. ACE inhibitors, beta-blockers, mineralocorticoid receptor antagonists, antiplatelets, statins, and nitrates were less frequently prescribed to women, whereas they more often received digoxin, amiodarone, anticoagulants, and calcium channel blockers. There was no significant difference in in-hospital (5.7% vs. 4.6%, P = 0.39) and 1 year mortality (27.9% vs. 25.9%, P = 0.48) between women and men, respectively. Conclusions Men and women with AHF differ significantly in baseline clinical characteristics and management but not in adverse outcomes. These findings emphasize the importance of individualized management and need for more comprehensive recruitment of women in clinical trials.
Introduction
Heart failure (HF) is a heavy medical and societal burden. The prevalence of HF is~1-2% of the adult population in developed countries, rising to ≥10% among people > 70 years of age. 1, 2 Projections show that the prevalence of HF in the USA will increase 46% from 2012 to 2030, resulting in >8 million people ≥ 18 years of age with HF. 3 Women, compared with men, with cardiovascular disease have distinct clinical manifestations and outcome. Women less often undergo preventive measures and are underdiagnosed, undertreated, and understudied. 4 Knowledge on relevant gender-specific risk factors for HF can assist with appropriate targeted preventative interventions, diagnosis, and therapeutics for each gender.
The purpose of this study is to evaluate the gender-related differences in patients hospitalized for acute decompensated HF (ADHF) with respect to the demographics, underlying aetiology, co-morbidities, and type of HF, as well as management and clinical course.
Methods
The present study uses data from the European Society of Cardiology Heart Failure Long-term Registry 'ESC-HF Longterm Registry', which has been reported in detail elsewhere. 5, 6 Briefly, this is a prospective, multi-centre, observational study of patients presenting to 211 cardiology centres of 21 European and Mediterranean countries, which are members of the ESC. The ESC Heart Failure Association endorsed the study, which was conducted by an ad hoc Executive Committee. Twenty hospitals, representing diverse geographic regions of Egypt (Mediterranean coast, Nile delta, Cairo, Upper Egypt, and Suez Canal region), voluntarily participated in this registry. Site selection was aimed to target a sample of hospitals of different levels of complexity, admitting patients with ADHF. Nine participating centres were university hospitals. Seven centres had neither catheterization laboratories nor cardiac surgery facilities. The EURObservational Research Programme (EORP) department at the European Heart House co-ordinated the project operationally, provided support to the participating centres, and guarded the methodological aspects of the survey. Moreover, study sites were monitored on a random basis by an auditor, named by the Executive Committee, who checked compliance with the protocol and reviewed consecutiveness and quality of data. The database was set up at the European Heart House according to the requirements defined by the appointed Executive Committee, with the support of the EORP department.
Patient population
The study population included all patients with HF admitted for acute, pre-existing, or new-onset HF in participating centres during the enrolment period. To facilitate consecutive enrolment, patients were enrolled in the registry on a 1 day/week basis and followed up for at least once a year. Later on during the registry, the 1 day/week policy was changed to 5 days per season, as recommended by the steering committee of the registry. Acute HF (AHF) was defined as either new-onset HF or decompensation of chronic, established HF with symptoms sufficient to warrant hospitalization. There were no specific exclusion criteria, with the exception of age that should be >18 years. Data were collected in the period from April 2011 to September 2014. The aim of this registry was to describe the demographic and clinical characteristics of patients admitted with acute HF who were being taken care of by the participating centres. Specific attention was focused on clinically relevant co-morbidities, which frequently were associated with HF and impact patient outcomes. It was also aimed to describe the diagnostic and therapeutic approaches undertaken in the routine practice of physicians during the hospital phase for ADHF and to assess the in-hospital outcomes of patients with HF.
Ethical considerations
The survey was approved by each local institutional review board according to the rules of each participating centre. The study complies with the Declaration of Helsinki. No data were collected before detailed information was given to the patient, and a signed informed consent was obtained.
Statistical analysis
Descriptive statistics were used to summarize the data. For categorical variables, frequencies and percentages were reported, and differences between groups were analysed using the χ 2 test. For continuous variables, the mean and standard deviation were used to summarize the data, while analysis was performed using Student's t-test. Statistical analysis was performed by IBM SPSS for MAC, version 23. All tests were bilateral, and a P value of 0.05 or less was the limit of statistical significance.
Results
From April 2011 to September 2014, 1634 patients hospitalized with AHF were enrolled by all participating centres: 1112 (68%) patients were male and 522 (32%) were female. The baseline characteristics are reported in Table 1 . Analysis of demographic and clinical characteristics of men and women revealed several significant differences. Women presented with a higher admission systolic blood pressure (SBP) and resting heart rate; New York Heart Association class and pulmonary rales were less severe than those of men. Women had a higher body mass index (MI) than had men (32.5 ± 9.0 vs. 29.3 ± 4.9, P < 0.001), and 66% of women were by definition obese (BMI > 30 kg/m 2 ). Women had more frequent atrial fibrillation (34.7% vs. 22.4%, P < 0.001) and anaemia, as defined by haemoglobin < 12.0 g/dL (83.1% vs. 58.4% P < 0.001), than had men. Women were more likely to present with HF with preserved ejection fraction (HFpEF) than were men (29.7% vs. 10.6%, P < 0.001). men and women were more commonly admitted with worsening chronic HF; however, new-onset acute HF was more frequently seen in women. Concerning cardiovascular risk factors, smoking was a rarity among women; however, diabetes mellitus and hypertension were more often seen in women. Chronic obstructive pulmonary disease (COPD) and hepatic dysfunction prevalence was significantly higher in men. There was no significant difference in the primary aetiology of HF between both sexes. Table 3 depicts mode of hospital presentation, precipitating factors for HF, and mortality. Men tended to present with acute coronary syndrome/HF and ADHF, whereas women were more likely to present with pulmonary oedema, hypertensive HF, and right HF. Significant precipitating risk factors for HF requiring hospital admission in women were atrial fibrillation (28.8%), uncontrolled hypertension (32.7%), and anaemia (35.4%). There was no significant difference in inhospital and 1 year mortality between both sexes. Admission and discharge medications are listed in Table 4 . Angiotensinconverting enzyme (ACE) inhibitors, beta-blockers, mineralocorticoid receptor antagonists, antiplatelets, statins, and nitrates were less frequently prescribed to women, whereas they more often received digoxin, amiodarone, anticoagulants, and calcium channel blockers. b.p.m., beats per minute; BMI, body mass index; HR, heart rate; NYHA, New York Heart Association; SBP, systolic blood pressure. ACS/HF, acute coronary syndrome/heart failure; ADHF, acute decompensated heart failure.
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Discussion Baseline characteristics
This study demonstrates significant differences in baseline characteristics, cardiovascular risk factors, and management of men and women presenting with AHF. Women presented with a higher admission SBP and resting heart rate. One of the major differences between men and women presenting with HF was obesity. Women admitted with HF were more frequently obese than were men. Higher prevalence of obesity in women with HF was previously reported in the Saudi HEARTS study. 7 El-Zanaty and Way 8 reported in a survey carried out in Egypt in 2008 that obesity in women increased directly with age, from a level of 10% among women aged 15-19 years to 65% or more among women in the 45-59 year age groups. Obesity has been consistently associated with left ventricular hypertrophy and dilatation, which are known precursors of HF. 9 Kenchaiah et al. reported from the Framingham Heart Study cohort that compared with women who had a normal BMI, overweight women had a 50% greater risk of HF, and obese women had twice the risk of HF. 10 Atrial fibrillation was another frequent feature among women presenting with HF. This may be related to the increased prevalence of hypertension among women in our registry. Moreover, atrial fibrillation was a common precipitating trigger for HF in our female population. A high prevalence of atrial fibrillation among women was reported in the EuroHeart Failure Survey II. 11 This was attributed to the older age and more prevalent hypertension in those women.
Women were more likely to present with HFpEF than were men. This is in accordance with the majority of studies [11] [12] [13] that revealed higher prevalence of HFpEF in women. In the New York heart failure registry, 14 up to 73% of patients hospitalized for HF with a normal ejection fraction were female. The authors attributed the higher prevalence of HFpEF in women to hypertension and old age. In our registry, women had higher prevalence of hypertension, but they were not older than their male counterparts.
The majority of female patients in our registry had anaemia (haemoglobin < 12.0 g/dL). Fox et al. 15 reported anaemia in 56% of women but only in 33% of men. In a systemic review and meta-analysis by Groenveld et al., 16 anaemia was associated with an increased risk of mortality in both systolic and diastolic HF. There was no difference in underlying aetiology of HF between men and women in our registry. This is in variance with many other studies 11, 13, 17 where men more often had coronary artery disease than had women.
Cardiovascular risk factors
One major difference between men and women was history of smoking, which was quite uncommon among Egyptian women. In contrast, most of our male patients were smokers. This was reflected by a higher prevalence of COPD and more frequent hospital presentation with acute HF associated with acute coronary syndrome in men. The World Health Organization global status report on non-communicable diseases showed an age-adjusted prevalence of daily tobacco smoking in Egypt in adults aged 15 years or older of 37.2% in men and 0.6% in women. 18 Women more frequently suffered from diabetes mellitus and hypertension. This is compatible with other studies that reported similar findings.
11,17, 19 The Framingham study was the first epidemiological study to demonstrate an increased risk of congestive HF in patients with diabetes mellitus. The estimated increase in the incidences of HF for young diabetic men and women, compared with non-diabetic men and women, were four-fold and eight-fold, respectively. 20 The proportion of subjects with diabetes was 23% in CONSENSUS (Cooperative North Scandinavian Enalapril Survival Study), 21 25% in SOLVD (Studies of Left Ventricular Dysfunction), 22 and 20% in V-HeFT II (Vasodilator Heart Failure Trial II). 23 Thus, the prevalence of diabetes mellitus Ibrahim et al. 25 reported an estimated prevalence of hypertension in Egypt of 26.3%. Hypertension prevalence increased progressively with age, from 7.8% in those who are 25-34 years to 56.6% in those who are 75 years or older. Hypertension was slightly more common in women than in men (26.9% vs. 25.7%, respectively).
Treatment and outcomes
The higher use of digoxin, warfarin, and amiodarone in women reflects the higher prevalence of atrial fibrillation. The more frequent use of nitrates, statins, and antiplatelets in men was due to more frequent hospital presentation with AHF secondary to acute coronary syndrome. Female patients received less often ACE inhibitors, aldosterone antagonists, and beta-blockers. The same observation was made by other investigators in previous reports. 26 , 27 The rate of prescription of ACE inhibitors and beta-blockers tended to increase at discharge from hospital in both sexes, but still men and women were undertreated with beta-blockers. Our study revealed no difference in in-hospital and 1 year mortality between men and women. Our results are compatible with those of EuroHeart Failure Survey II by Nieminen et al., 11 who found similar in-hospital and 1 year mortality in both genders. Women overall have been shown to have better survival than have men. 28, 29 However, women with ischaemic heart disease resulting in left ventricular dysfunction may have a mortality similar to that of men with ischaemic disease.
30,31
Conclusions
This study revealed significant sex differences in clinical presentation, risk profile, and hospital therapies in patients presenting with AHF. Despite these findings, however, we identified no significant sex-based differences in short-term and long-term outcomes. The clinical implications for gender differences in HF impact risk factor screening and targeting gender-specific interventions.
Limitations
There are several limitations of this registry. First, the diagnosis of HF was made by each centre's practicing physician and was not validated centrally. Second, patients enrolled in the registry did not include those patients with HF admitted to other facilities in the hospital. Third, brain natriuretic peptide testing was not included in the diagnosis of HF, because it was performed in a minority of our patients. Fourth, coronary arteriography was not performed or was not available to rule in/out coronary artery disease in a large fraction of patients. Moreover, we did not record re-admission rates in our patients.
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